Objectives: To review in the literature therapeutic schemes used and indicated for the treatment of LTBI in these patients.
Introduction
Even though the overall incidence of tuberculosis (TB) decreased by 18% in relation to the year 2000 when the Millennium Development Goals were established, TB is the fifth largest cause of death worldwide, when one includes deaths from TB in individuals infected with the human immunodeficiency virus (HIV). However, the possibility of cure is high when early diagnosis and treatment occur. 1 It is estimated that 9.6 million people had the disease in 2014, with one million children, although 37% of cases were not diagnosed or reported. Additionally, TB was responsible for the deaths of 1.5 million individuals in 2014, of which 140,000 were children. 2 In Brazil, the aim of reducing TB incidence, prevalence, and mortality by half in 2015 compared to 1990, as defined by the World Health Organization (WHO) 1 has been met. However, the country remains in the group of 22 countries with the highest rates of the disease. Brazil has an incidence of TB of 33.8 3 and a mortality of 2.6 per 100,000 inhabitants. 4, 5 In the state of Bahia, the incidence of TB was 30.5 new cases per 100,000 inhabitants and mortality of 2.1 per 100,000 inhabitants in 2014. São Paulo, Rio de Janeiro and Bahia are the three states with the highest number of TB cases in the country and together they were responsible for 44.5% of new cases in 2013. 6 The WHO defines latent Mycobacterium tuberculosis infection (LTBI) as a state of persistent immune response to M. tuberculosis antigen stimulation with no evidence of clinical manifestations of active TB. It is estimated that one-third of the world's population is infected by this bacterium. In Brazil, the incidence is 46 per 100,000 individuals. Despite the absence of symptoms, there is a risk that these patients will develop TB disease, especially in the first two years after the primary infection. Activation occurs in 5-10% of cases. 7 Risk factors for the development of active TB include: HIV infection, contact with a case of pulmonary TB, therapy with TNF blockers, dialysis, organ transplantation or blood transfusion, and silicosis. 8 The evaluation of contact with TB cases is important for the screening of LTBI. The Ministry of Health considers as contact every person living in the same environment as the index case at the time of TB diagnosis, and the assessment of the degree of contact exposure should be individualized, considering the form of the disease, the environment, and the time of exposure. Contacts under the age of five, people with HIV-AIDS and those at high risk should be considered as priorities in the process of contact evaluation and LTBI treatment. 9 Thus, adequate screening and diagnosis are very important to prevent LTBI activation. The most widely used diagnostic methods include the tuberculin skin test (TST), InterferonGamma Release Assays (IGRAs), 10 and chest X-rays. 11 TST is the most often used method, although the positive result can also occur due to active disease or previously resolved infection. 12, 13 Considering that the risk of developing active TB is higher in individuals with impaired immune response due to illness or immunosuppressive treatment, patients with inflammatory/autoimmune diseases using immunosuppressive medication need to undergo LTBI screening. 13 Of these drugs, TNF blockers stands out. TNF-␣ is an essential cytokine for macrophage activation, leukocyte recruitment to the site of infection and granuloma formation and is more concentrated in organs affected by rheumatic diseases. TNF blockers inhibit this cytokine and, consequently, inhibit its inflammatory effects. This action of these drugs is very important in the treatment of rheumatic diseases; however, the inhibition of TNF-␣-mediated inflammatory pathways may leave users susceptible to infections. 12, 13 The Brazilian Registry of Biological Therapy Monitoring in Rheumatic Diseases -BiobadaBrazil -in its 2014 report, showed that the most important adverse events found in rheumatic patients submitted to biological therapies were infections and infestations. There were 19 cases of TB in the 2464 patients using biological agents and controls, and only one patient was in the control group (patients with rheumatoid arthritis, juvenile idiopathic arthritis, or ankylosing spondylitis, not taking biological agents). The analysis of the report also shows that the incidence of TB was 101/100,000 patient-years, higher than that found in the Brazilian population, which is 37.2 cases/100,000 person-years. 14 Additionally, it is known that the frequency of TB is higher in rheumatic patients than in the general population, and this risk increases with the use of TNF blockers. 13, 15 Therefore, the present article aims to review in the literature the therapeutic regimens used to treat latent tuberculosis in pediatric patients with rheumatic diseases and to identify the most appropriate therapeutic regimens for these patients.
Methods

Literature search
This is a systematic review. In Medline (Pubmed), the keywords and the equivalent terms in the English language were cross-referenced in the advanced search using the Boolean operators "AND" and "OR", Combined searches were performed using (#) prior to each set number in the query.
In the LILACS database, keywords, equivalent terms, and terms widely used in the English language were crossreferenced in the advanced search using Boolean operators "AND" and "OR" as follows: [Latent tuberculosis (Words)] and [Rheumatic diseases (Words)] and [children (Words) OR adolescents (Words)]. In the search settings, the English language was selected as the "Interface language".
As for the advanced search in the CAPES Portal, as there are only two fields to be filled out for the search, it was carried out as follows: {[Latent Tuberculosis (any/contains)] AND [Rheumatic diseases (any/contains)]}. To refine the search, the date of publication determined included the last 20 years; for the topic "type of material", we selected articles and the chosen language was English.
In the Scielo site, keywords, equivalent terms, and terms widely used in the English language were cross-referenced in the advanced search using Boolean operators "AND" and "OR" In the Web of Science site, keywords, equivalent terms, and terms widely used in the English language were crossreferenced in the advanced search using Boolean operators "AND" and "OR" and the "TS" field label, which represents the topic, and comprises all records that contain the search terms in the fields of the title, abstract, or author's keywords. The search was carried out as follows: [TS = (Latent Tuberculosis)] AND [TS = (Rheumatic diseases)] AND [TS = (children OR adolescents)]. Combined searches were performed using (#) prior to each set number in the query. Since there was a possibility in this site to refine the search, studies were searched between 1990 and 2015 and the selected language was English, since there were only two options, English and Korean languages.
In the Scopus (Elsevier) database, keywords, equivalent terms, and terms widely used in the English language were cross-referenced in the advanced search using Boolean operators "AND" and "OR" 
Inclusion and exclusion criteria
We included studies that addressed the treatment of latent infection by Mycobacterium tuberculosis in children and adolescents between 1 and 18 years of age with rheumatic diseases, within a publication period of 25 years (1990 to 2015) and studies published in English and Portuguese. All study designs were considered relevant. We excluded studies that did not meet the previously established inclusion criteria.
Methods of analysis
Initially, all the results, except duplicates were analyzed by reading the title and abstract, to select the possible articles that would be included in the study. After this previous study selection, based on the analysis of the title and the abstract, the texts were read in full and only after that, the studies were definitively included in the systematic review, if they met the previously established inclusion criteria. At this moment, when studies were read in full to define eligibility, the author also performed a manual search of the references included in these studies, aiming at the identification of articles that were not found during the database search, but that could be found in the references.
As the articles in the references were not identified in the results of this study, they were selected for overall reading to determine if they would be included in the study. Table 2 shows the authors, titles, year of publication, database, inclusion, or exclusion justification of all studies selected for full reading. Furthermore, it contains the article selected by manual search performed by the author.
Results
A total of 162 studies were initially identified through search in the electronic databases (Medline 20, Scopus 15, The Cochrane Library 5, Web of Science 5, LILACS 0, Scielo 0 and CAPES Portal 117) and 1 was identified by manual search performed by the author, totaling 163 studies. Of these, 136 were excluded because they were identical articles, i.e., the same publication was found in different databases, and because they did not meet the objectives and/or inclusion criteria of the systematic review, based on the reading of the title and the abstract.
The 27 articles that were not excluded at the screening based on the reading of titles and abstracts, were fully evaluated to determine if they met the eligibility criteria. Of these, 3 were included in this study. Fig. 1 shows the flowchart that represents the selection and eligibility of the studies. Table 3 indicates the articles included in the study highlighting the author, year of publication, study design, sample size, age group and LTBI treatment used.
Study characteristics
Kilic et al., 16 in a retrospective cohort study, followed a group of 144 patients with rheumatic diseases taking a TNF blocker (etanercept, infliximab and adalimumab). Every 6 months, patients were evaluated for the development of TB through clinical history, physical examination, TST, chest X-ray and, when necessary, sputum/morning gastric aspirate analysis and chest tomography. An TST ≥10 mm was considered positive. At the pre-anti-TNF-␣ therapy assessment, 21 patients were detected with LTBI and treated with INH (isoniazid) at 10 mg/kg/day (maximum, 300 mg/day) for 9 months starting 1 month before anti-TNF-␣ therapy. No TB disease was detected in these patients after 9 months. During follow-up, 7 children had positive TST and received treatment for LTBI with INH at 10 mg/kg/day (maximum, 300 mg/day) for 9 months during anti-TNF-␣ therapy. A 13-year-old female patient with juvenile idiopathic arthritis and secondary uveitis developed positive IGRA during treatment with INH. Anti-TB treatment was started and, after 18 months, TB-related signs disappeared. Calzada-Hernández et al., 17 in a prospective cohort study, assessed 221 children and adolescents with rheumatic diseases using TNF blockers. Before treatment, patients were submitted to TST or QuantiFERON Gold-In Tube (QTF-G) test and chest X-ray, and an TST ≥5 mm was considered positive. During treatment, patients were assessed every 6 months through clinical history and physical examination. TST/QTF-G and chest X-rays were performed only when necessary. LTBI was diagnosed in 3 patients with juvenile idiopathic arthritis. They were treated for LTBI and then the anti-TNF-␣ treatment was reintroduced. One patient received treatment with INH for 9 months and, in two, the treatment consisted of INH and Rifampicin for 3 months. Treatment adherence was observed in all three cases, and there were no problems related to tolerance and evidence of TB activation. There were no changes in liver enzyme levels aspartate aminotransferase (AST) and alanine aminotransferase (ALT).
Ayaz et al., 18 in a prospective cohort study, followed 36 patients diagnosed with juvenile idiopathic arthritis taking etanercept. All children and family members were screened for LTBI and active TB prior to etanercept therapy. Screening consisted of clinical history, physical examination, TST, and chest X-ray. The children were re-evaluated every 3 months. Seven patients had TST >10 mm and were treated with full dose of INH for 4-8 weeks, plus 9 months after the start of the anti-TNF-␣ therapy. There was no TB activation in these patients or other complications during follow-up. 8 Due to the greater susceptibility of the at-risk population to develop the active disease, the correct treatment is very important. In the case of newborns cohabiting with the infected index case, newborns should not be vaccinated at birth. INH is administered for a period of three months, after which the TST is performed. Chemoprophylaxis is maintained for another 3 months if the TST is ≥5 mm. Otherwise, INH is discontinued and the individual is vaccinated with BCG. 9 For children who are contact with infected individuals, treatment is indicated when the TST is ≥5 mm in children not vaccinated with BCG, in children vaccinated for more than two years or in the presence of any immunosuppressive condition. It is also indicated when the TST ≥10 mm in children vaccinated with BCG for less than two years. Children that acquired LTBI up to the age of 5 are considered priorities for LTBI treatment. 9 However, the number of studies included in the review shows the scarcity of studies evaluating the treatment of LTBI in children with rheumatic diseases. The presence of these children in the risk group, as well as the disease mortality, make it important to carry out studies comparing the different available therapies. It is observed that, due to this fact, the best therapy for these patients is yet to be defined. Only the study by Kilic et al. 16 showed a case of TB activation. The low incidence of TB disease in these patients is probably due to the continuous follow-up and screening of these children during the chronic disease treatment.
On the other hand, only one study showed data related to liver enzyme alterations during treatment. Although not frequent and reversible, INH-induced hepatotoxicity in children with LTBI has been described in the literature. 19 However, the behavior of the hepatic profile in children with rheumatic diseases receiving this medication has not been described. Because this is a group of children with chronic systemic diseases receiving other medications, information about tolerability may be valuable in clinical practice.
Good adherence to treatment in all three studies may also have occurred due to the medical monitoring these chronic patients need to undergo. Silva et al. 20 showed that, in children without comorbidities, 8.9% did not return for the TST reading and 12.65% did not adhere to treatment.
Of the therapeutic regimens recommended by the WHO, the following were not observed: INH for 6 months; Rifampicin for 3 months weekly plus INH; 3-4 months of rifampicin. The use to these schemes would be important for the comparison.
Thus, the best therapeutic regimen for the treatment of LTBI in pediatric patients with rheumatic diseases cannot yet be determined. More studies are required to evaluate the response to the other available therapeutic regimens, with better tolerability assessment and larger sample size.
Finally, the results of the studies showed that INH therapy for 6-9 months and INH therapy plus rifampicin for three months may have a low activation rate; however, the duration is controversial, which emphasizes the need to perform further studies. 12 
